Regulation of the expression of c-Myc by beta1 integrins in epithelial cells.
Cell adhesion promotes cellular proliferation through the regulation of gene expression, including the immediate early genes. However, the precise role of cell adhesion in the regulation of the c-Myc proto-oncogene is not clear, and the adhesion-dependent signaling pathway(s) regulating the expression of c-Myc has yet to be defined. We now show that integrin signaling directly regulates the expression of c-Myc in the mammary epithelial cell line 184A1N4 (A1N4). Adhesion of quiescent A1N4 cells to fibronectin, and to collagen types IV or I, induces the expression of c-Myc in an ECM concentration-dependent fashion. Cytoskeletal rearrangement, and integrin engagement and integrin clustering are required for the induction of c-Myc by fibronectin. Furthermore, beta1 integrin function-blocking antibodies prevent the adhesion-dependent induction of c-Myc. Adhesion of A1N4 cells results in the activation both of c-Src and of the Erk 1/2 mitogen-activated protein kinase (MAPK), each of which precedes the induction of c-Myc. Pharmacological inhibitors specific for either the c-Src family of kinases or for MEK1 block the adhesion-dependent induction of c-Myc. These observations indicate that beta1 integrins regulate the expression of c-Myc through the activation of the Src family of tyrosine kinases and the MAK kinase pathway.